Epidermal growth factor receptor is activated by hyposmolarity and is an early signal modulating osmolyte efflux pathways in Swiss 3T3 fibroblasts.
Exposure of cultured Swiss 3T3 fibroblasts to 35% hyposmotic solution activated epidermal growth factor receptor (EGFR) phosphorylation to a greater extent than the ligand, EGF. Concanavalin A (Con A) and wheat-germ agglutinin (WGA) had the same effect. EGFR phosphorylation seems to be involved in the transduction signalling for hyposmotically induced taurine release, as suggested by the latter's reduction when EGFR phosphorylation was blocked by 50 microM AG213 or AG112 and, conversely, its potentiation by EGF (200 ng/ml). The relationship between hyposmotically induced taurine efflux and reduced osmolarity showed saturable kinetics, following a sigmoidal function. EGF shifted the relationship to the left, implying an increase in sensitivity to hyposmolarity. EGF increased taurine efflux only marginally under isosmotic conditions. EGF and agglutinins also potentiated the hyposmotically induced release of 86Rb but, in contrast to taurine, the efflux was unaffected by EGFR inhibition. EGF and agglutinins markedly increased 86Rb release under isosmotic conditions. The EGF-evoked isosmotic 86Rb release, together with the hyposmotic efflux, accounted fully for the observed potentiation by EGF, raising the possibility of an overlapping of these two effects, rather than a true potentiation. A link between EGFR, phosphatidylinositide-3-kinase (PI3K) and hyposmotically induced taurine (but not 86Rb) release is suggested by the increase in PI3K activity elicited by hyposmolarity, which was fully prevented by EGFR inhibition, and by a marked reduction of hyposmotically induced taurine (but not 86Rb) release, by wortmannin. The present findings, together with results showing EGF activation of osmosensitive Cl- fluxes implicate EGFR as an important modulator of osmolyte efflux pathways.